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Abstract- Aerosol effects on atmospheric radiative fluxes provide a forcing 
function that is a major source of uncertainty in understanding the past climate 
and predicting climate change. To help reduce this uncertainty, the 1996 
Tropospheric Aerosol Radiative Forcing Observational Experiment (TARFOX) 
and the 1997 second Aerosol Characterization Experiment (ACE-2) measured 
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Focus of this Poster: 
Radiative flux sensitivity 
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Plate Z Schematic overview of TARFOX platforms, instruments, and experimental approach. 

P.B. Russell, et aJ. 
Fifth International Aerosol Conference, 
Edinburgh, Sept. 98 
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Procedure for Computing Aerosol-induced Flux Changes 
From Sunphotometer an d In Situ Measurements (Methods A, B, C) 
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MODEL REFRACTIVE INDEX SPECTRA 
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COMPARISON BETWEEN 
AEROSOL-INDUCED RADIATIVE FLUX CHANGES 

• Calculated from Sunphotometer Optical Depth Spectra 
(METHODS B', C') 

• Derived from C-130 Flux Measurements 
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Aerosol-Induced Change in Net Shortwave Flux at Tropopause 

(X < 4 |im, 24-hr Average, No Clouds) 

Jun, Jul, Aug 
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COMPARISON BETWEEN 
AEROSOL-INDUCED RADIATIVE FLUX CHANGES 

• Calculated by METHOD H 

• Derived from C-1 30 Flux Measurements 
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• TARFOX Ae rosol (Dry): 
50% Ammojtfum Sulfate 
45% Orgajflc Carbon 
5% Black Carbon 
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SUMMARY OF OPTICAL/RADIATIVE 
CALCULATION METHODS 



Methods A, B, C 

Method H 

Optical 

Measured by tracking 

Measured by 

Depth 

sunphotometer (380, 453, 

occulted 


525, 1020 nm) 

pyranometer (300- 
700 nm avg) 

Size 

Inverted from optical depth 

Measured by optical 

Distribution 

spectrum 

particle counter 

Real 

62% H20, 38% H2S04 

ELSIE [Lowenthal et 

Refractive 

[Palmer & Williams 1975] 

al., 1995] based on 

Index 

based on composition 

composition from 


from Novakov et al. [1997], 

Novakov et al. 


Hegg et al. [1997] , ^ 

[1997], Hegg et al. 


' 

[1997] 

Imaginary 

As above* but increased to 

As above 

Refractive 

yield 

/■ 

Index 

oo(500 nm)«0.86 to 0.96 

[Remer et al., 1997; Hegg et 
al., 1997; Hignett et al., 

1998] 

> 

Flux 

A) Russell et al. [1997] 

Edwards and Slingo 

Changes 

B) Coakley and Chylek 
[1975], Russell et al. [1979] 

C) Chylek and Wong 
[1997], Coakley and Chylek 
[1975] 

[1996] 

P.B. Russell, et al. 
Fifth International Aerosol Conference 
Edinburgh, Sept. 1 998 
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Downward Shortwave Flux Change Below Layer 

Computed for 

Boundary Layer Aerosol and Elevated Dust Aerosol 
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- Measure optical depth 

- Determine aerosol size distribution 

- Model aerosol composition & complex refractive index 
■ Compute radiative transfer 
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